Abstract. The purpose of the Oberwolfach workshop "Rough Paths and Regularity Structures" was to bring together these researchers, both young and senior, with the aim to consolidate progress in rough path theory and stochastic partial differential equations.
Introduction by the Organisers
Since its original development in the mid-nineties by T. Lyons the theory of rough paths, based on the profound insight that stochastic differential equations can be solved pathwise and that the solution map is continuous in suitable rough path metrics, has grown into a mature and widely applicable mathematical theory. Spectacular recent progress was made by Hairer (workshop participant, Fields Medal 2014) and then Gubinelli-Imkeller-Perkowski with their respective extensions of rough paths to "rough fields" (first presented in a similarly-spirited MFO meeting in 2012), capable of giving meaning and robust solutions theories to a number of singular non-linear stochastic partial differential equations (SPDEs).
The workshop was held between 1st-7th May 2016. Its aims were twofold: to develop insights and applications on classical rough path theory on the one side, and to investigate non-linear SPDEs and regularity structures on the other.
T. Lyons opened the meeting by giving a survey of recent applications of rough paths to the analysis of data-streams. Other participants presented recent work in rough differential equations and rough paths. For example, S. Aida, presented a theory of reflected rough differential equations, A. Deya reported ongoing work on the ergodic properties of rough systems. M. Hofmanova presented work on operator-valued rough paths, in particular applicable to (non-singular) SPDEs. Y. Inahama showed how rough path continuity can be used in short-time asymptotic expansions of hypoelliptic heat kernel at the cut locus. H. Kawabi discussed non-symmetric random walks on nilpotent covering graphs, naturally related to Brownian rough paths with perturbed Levy area.
Progress on the side of singular SPDEs was introduced with two survey lectures, given by H. Weber and A. Chandra on regularity structures and paracontrolled distributions. These were followed by talks of M. Hairer on a singular SPDE motivated by the geometrical evolution of random loops on manifolds and A. Kupiainen which explained an approach to singular SPDEs using Wilsonian renormalization group. L. Zambotti reported on the algebraic structures involved in the renormalization of a general class of SPDEs. While numerical approximation schemes for singular SPDEs were discussed by K. Matetski. With financial applications in mind, J. Teichmann discussed stochastic integration in the context of processes with values in spaces of modelled distributions.
Other talks were dedicated to problems in nearby areas of stochastic analysis. A. Abdesselam addressed the problem of defining pointwise products of singular random Schwartz distributions using local integrability of moment kernels and discussed connections with the description of non-linear operation on distribution given by the Operator Product Expansion. A. Nahmod gave a comprehensive introduction to the random data approach to the analysis of the low regularity theory for nonlinear dispersive equations.
Over 50 invited participants attended the workshop. These scientists came from a diverse set of countries and young mathematicians were especially wellrepresented among them. The Mathematisches Forschungsinstitut Oberwolfach provided the ideal environment for fruitful discussion between participants to develop new collaborations and to enhance the synergy among those working in these related areas.
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